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ABSTRACT: 

PROBLEM TO BE SOLVED: To enhance safety by maintaining battery performance, 
realize high capacity by improving a utilization factor of an active material, 
and reduce a cost by omitting a safety securing element, by providing porous 
high polymer electrolyte in an electrode, and holding electrolyte having the 
volume of a specific rate by a positive electrode, a negative electrode or a 
separator. 

SOLUTION: Since porous high EBMffHKlSBBlffgKW^ 



electrolyte having the volume of 30 to 95% of the hole volume of the electrode 
and a separator uniformly spreads over the whole electrode. Ions diffuse at 
high speed in free electrolyte held in a hole of a porous high polymer together 
with gas, and even if the electrolyte is gasified by heating or the like, a 
local pressure- increase is restrained by the gas in the vicinity of the 
electrode, and restriction of utilization of an active material is relieved. 
It is desirable to use at least one among copolymers containing a 
polyvinylidene fluoride, polyacrylonitrile, polyvinyl chloride and a monomer to 
constitute these in a structure as the porous high polymer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a nonaqueous electrolyte cell. 
[0002] 

[Description of the Prior Art] The multiple oxide active material of transition metals, such as a cobalt 
acid lithium, is used for a positive electrode, it uses carbon system active materials, such as graphite, for 
a negative electrode, and the rechargeable lithium-ion battery by which current marketing is carried out 
has structure which porous separators, such as polyethylene or polypropylene, were made to be placed 
between, and forward [ these ] and negative electrodes were made to counter, and various carbonates, 
such as ethylene carbonate, ethyl methyl carbonate, dimethyl carbonate, and diethyl carbonate, — LiPF6 
and LiBF4 etc. ~ the solution in which lithium salt was dissolved is used as the electrolytic solution. 
[0003] When an active material particle, the giant molecule as a binder, and the electronic conduction 
nature of an active material are inadequate, forward and the negative electrode of a rechargeable lithium- 
ion battery apply to a charge collector what kneaded electric conduction agents, such as acetylene black, 
and is pressing and manufacturing it. Thus, the clearance between active material particles serves as a 
hole, and by infiltrating the electrolytic solution into the hole, manufactured forward and the negative 
electrode fully secure the moving trucking of a lithium ion required for electrode reaction, and can 
obtain sufficient cell engine performance now. 

[0004] Nonaqueous electrolyte cells, such as a lithium cell which used the metal lithium for an above- 
mentioned lithium ion battery and an above-mentioned negative electrode In order to use the 
inflammable organic electrolytic solution for an electrolyte unlike the lead accumulator which used the 
water solution for the electrolyte, a nickel-cadmium battery, a nickel hydoride battery, etc., It is 
necessary to restrict the utilization factor of an active material, and for the capacity of a cell to be 
restricted from the problem on the safety, and to have various safing components, such as a relief valve, 
a protection network, and a PTC component, and there is a problem that cost becomes high. 
[0005] Therefore, instead of the organic electrolytic solution, by using a solid-state polyelectrolyte more 
lacking in chemical reactivity, the safety of a cell is raised and to omit the above-mentioned safing 
component is tried. Moreover, application of a solid-state polyelectrolyte is tried also in the objects, 
such as the flexibility of a cell configuration, simplification of a production process, and a cutback of a 
manufacturing cost. 

[0006] As a polyelectrolyte, many complexes of polyethers, such as polyethylene oxide and 
polypropylene oxide, and an alkali-metal salt are studied. However, a polyether is difficult to acquire 
high ion conductivity, with sufficient mechanical strength maintained, and since conductivity is 
moreover greatly influenced by temperature and conductivity sufficient at a room temperature is not 
obtained, the polysiloxane or poly FOSUFAZEN which has the comb mold macromolecule and 
polyether chain which have a polyether in a side chain, the copolymer of other monomers, and a 
polyether in a side chain, the bridge formation object of a polyether, etc. are tried. 
[0007] Furthermore, by carrying out impregnation of the electrolytic solution to a macromolecule, a gel 
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solid electrolyte is manufactured and to apply to a nonaqueous electrolyte cell is also tried. There are a 
polyacrylonitrile, polyvinylidene fluoride, polyvinyl chloride, and polyvinyl ape phone, polyvinyl 
pyrrolidinone, etc. in the giant molecule currently used in this gel solid electrolyte. By using the 
copolymer of vinylidene fluoride and hexafluoropropylene, the degree of crystallinity of a 
macromolecule is reduced, it is made easy to sink in the electrolytic solution and to raise conductivity is 
also tried. Moreover, to manufacture a poly membrane by desiccation of latexes, such as nitrile rubber, 
styrene butadiene rubber, polybutadiene, and a polyvinyl pyrrolidone, and to manufacture a lithium ion 
conductivity poly membrane by carrying out impregnation of the electrolytic solution to this is also 
tried. 

[0008] However, since the diffusion rate of the ion in an electrolyte became slow when a solid 
electrolyte is used instead of the organic electrolytic solution, when supply of the lithium ion needed 
with forward and a negative electrode in the case of charge and discharge was not fully performed but 
high charge and discharge and low-temperature charge and discharge were performed, there was a 
trouble that sufficient cell engine performance was not obtained. 
[0009] 

[Problem(s) to be Solved by the Invention] As for the nonaqueous electrolyte cell which used the 
conventional organic electrolytic solution, the electrode was not equipped with the polyelectrolyte. 
Therefore, when there were few amounts of pouring in of the electrolytic solution to a cell, in order that 
an electrode might absorb the electrolytic solution, and might not spread the electrolytic solution over 
the whole electrode at homogeneity and the electrolytic solution might not spread round the whole cell 
at homogeneity, sufficient cell engine performance was not obtained. Therefore, in order to obtain 
sufficient cell engine performance, the electrolytic solution needed to be poured in so much and all of 
the inside of an electrode and the hole of a separator and the clearance between an electrode and a 
separator were occupied with the electrolytic solution as the result, therefore — ****(ing) — etc. — the 
reaction for which a pressure increases rapidly and serves as the beginning of exoergic chain reaction 
locally by evaporation of the electrolytic solution of the neighborhood of it by generation of heat of an 
internal short circuit part since the gas which serves as a cushion to a pressure buildup does not exist 
near the electrode when a safety test is performed — being generated — being easy — the safety falls. 
Therefore, since it was necessary to restrict the utilization factor of an active material and for the 
capacity of a cell to be restricted, in order to raise the safety of a cell, and to have various safing 
components, there was a trouble that cost became high. 

[0010] The nonaqueous electrolyte cell which used the conventional solid electrolyte had the trouble that 
sufficient cell engine performance was not obtained, when supply of a lithium ion required for electrode 
reaction since it is very late was not fully performed as compared with the organic electrolytic solution 
but the diffusion rate of the ion in a solid electrolyte performed the charge and discharge in high rate, 
and the charge and discharge in low temperature. 

[001 1] It is made in view of the above-mentioned trouble, and the safety of a cell is raised, with the cell 
engine performance at the time of using the organic electrolytic solution maintained, and this invention 
is an active material as a result. High-capacity-izing of the cell by improvement in ****** ? and low Kos 
of the cell by the abbreviation of a safing component -izing is made possible. 
[0012] 

[Means for Solving the Problem] Then, the above-mentioned technical problem is solved by the 
following invention. 

[0013] It is characterized by having at least one of the c^gol^nerswhich have in structure having had 
the positive electrode, negative electrode, or separatorwhich madetfe^deetrolytic solution of the 
volume of a preparation and 95% or less 30% or more of the hole volume hold the electrode equipped 
with the porosity polyelectrolyte and poly vinylidene fluoride, a polyacrylonitrile, a polyvinyl chloride, 
and the various monomers that constitute said organic macromolecule. 
[0014] 

[Embodiment of the Invention] The nonaqueous electrolyte cell by thisjrwention equip s the inside of the 
hole of an electrode, or the front face of an electrode with swelling or the porosity polyelectrolyte which 
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carries out humidity with the electrolytic solution. Since it has swelling or the property which carries out 
humidity with the electrolytic solution, even if the porosity polyelectrolyte is a case with few amounts of 
pouring in to a cell, it can absorb the electrolytic solution and can spread it over the whole electrode at 
homogeneity. Therefore, even if it is the case where it is made for a gaseous part to remain into the hole 
of a separator, or the hole of an electrode etc. by making the electrolytic solution more nearly little than 
sufficient amount of electrolytic solutions to occupy all the holes, such as a hole of a separator, and a 
hole of an electrode, hold on a cell, the electrolytic solution can be spread over the whole electrode and 
sufficient cell engine performance can be obtained, therefore — ****(ing) — etc. — since the gas which 
serves as a cushion to a pressure buildup exists near the electrode when a safety test is performed, even 
if it is the case where the electrolytic solution of the neighborhood of it evaporates by generation of heat 
of an internal short circuit part, a local pressure buildup eases substantially — having - the beginning of 
exoergic chain reaction ****-- being generated ~ being hard the safety improves. Therefore, since it 
becomes possible to be able to consider as the cell of high capacity since it becomes possible to raise the 
utilization factor of the restricted active material in order to raise the safety of a cell, and to omit various 
safing components, cost can be made low. 

[0015] In this invention, since the macromolecule with which an electrode is equipped has a hole 
holding a gas and the electrolytic solution of isolation unlike the conventional solid electrolyte cell, ion 
diffuses the inside of the electrolytic solution of isolation at high speed, and sufficient cell engine 
performance is obtained. 

[0016] In order that swelling or the porosity macromolecule which carries out humidity may act as a 
polyelectrolyte in a cell with the electrolytic solution used in this invention, ion becomes movable also 
about swelling or the part of a macromolecule which carried out humidity not only with the inside of the 
electrolytic solution in the hole of a macromolecule but with the electrolytic solution. Therefore, supply 
of ion is fully performed also to the part covered with the macromolecule of an electrode. Since the 
polyelectrolyte by this invention has the hole, the distance from the part which ion could move the 
inside of the electrolytic solution in the hole of a polyelectrolyte to the high speed, and was covered with 
the polyelectrolyte of an electrode to the hole of a polyelectrolyte is dramatically short. Therefore, 
diffusion of the ion in a polyelectrolyte Even if a number is a small case as compared with the 
electrolytic solution, supply of the ion to an electrode is performed promptly and sufficient cell engine 
performance is obtained. 
[0017] 

[Example] Hereafter, it explains using the suitable example of this invention. 

[0018] (Example 1) According to the following procedure, the nonaqueous electrolyte cell by this 

invention of an example 1 was manufactured. 

[0019] Graphite 81 Wt%, poly vinylidene fluoride (PVDF) 9Wt%, the active material paste which mixed 
N-methyl-2-pyrrolidone (NMP) 10Wt% was applied on copper foil with width of face of 22mm, a die 
length [ of 500mm ], and a thickness of 14 micrometers, it dried at 150 degrees C, and NMP was 
evaporated. This activity was performed to both sjdesof cop per fo^ l 1 and the negative electrode which 
equipped both sides with the active material layer was manufactured. 

[0020] To both sides of the above-mentioned negative electrode, it is N about PVDF20Wt%. The giant- 
molecule paste which dissolved to ** 80Wt% was applied using the doctor blade method. The clearance 
between the cutting edges of a doctor blade was.set as 100 micrometers at that time. This negative 
electrode was left for 2 hours, after making a macromolecule paste permeate into the hole of an active 
material layer with osmotic pressure, it was made to be immersed underwater, and free passage porosity- 
ized processing was performed to PVDF using the wet method of permuting NMP with water, and 
PVDF was solidified. Porosity PVDF has been arranged at both the inside of the hole of a negative 
electrode, and a front face, and the thickness of the PVDF layer on the front face of a negative electrode 
was 10 micrometers. By the above approach, the negative electrode equipped with Porosity PVDF was 
manufactured. 

[0021] Acetylene black 6Wt%, PVDF9Wt%, what mixed NMP15Wt% was applied on aluminium foil 
with width of face of 20mm, a die length [ of 480mm ], and a thickness of 20 micrometers, it dried at 
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150 degrees C, and NMP was evaporated cobalt acid lithium 70Wt%. This activity was performed to 
both sides of aluminium foil, and the positive electrode which equipped both sides with the active 
material layer was manufactured. 

[0022] Thus, the positive electrode and negative electrode which were prepared were rolled in piles with 
the polyethylene nature separator of 40% of porosity, it inserted into the stainless case with height of 
47.0mm, a width of face [ of 22.2mm ], and a thickness of 6.4mm, and the square shape cell was 
assembled. Inside this cell,^thyfenexaikm^ and diethy l carbonate (DEC) are mixed at the rate 
1:1 of a volume ratio, and it isiiEE4oflmol/l. The added electrolytic solution was added by vacuum 
clysis, and the porosity PVDF witirwhich a negative electrode is equipped was made to swell with the 
electrolytic solution, and was used as the porous polyelectrolyte. By changing the amount of pouring in 
of the electrolytic solution, it manufactured each the cell (A) by eight kinds of this inventions, (B), (C), 
(D), (E), (F), (G), and two (H). 

[0023] (Example 2) Except having not applied the macromolecule to a negative electrode but having 
applied the macromolecule to a positive electrode It manufactured each the cell (I) by this invention of 
an example 2, (J), (K), (L), (M), (N), (O), and two (P) like the cell (A) by this invention of an example 1 , 
(B), (C), (D), (E), (F), (G), and (H). Spreading of the macromolecule to a positive electrode was 
performed as follows. 

[0024] The giant-molecule paste which dissolved PVDF20Wt% to NMP80Wt% was applied to both 
sides of the positive electrode manufactured like the example 1 using the doctor blade method. The 
clearance between the cutting edges of a doctor blade was set as 100 micrometers at that time. This 
positive electrode was left for 2 hours, after making a macromolecule paste permeate into the hole of an 
active material layer with osmotic pressure, it was made to be immersed underwater, and free passage 
porosity-ized processing was performed to PVDF using the wet method of permuting NMP with water, 
and PVDF was solidified. Porosity PVDF has been arranged at both the inside of the hole of a positive 
electrode, and a front face, and the thickness of the PVDF layer on the front face of a positive electrode 
was 10 micrometers. By the above approach, the positive electrode equipped with Porosity PVDF was 
manufactured. 

[0025] By the clysis of the electrolytic solution, the porosity PVDF with which a positive electrode is 
equipped was swollen with the electrolytic solution, and became a porous polyelectrolyte. 
[0026] (Example 3) Except having applied the macromolecule to both the positive electrode and the 
negative electrode It manufactured each the cell (Q) by this invention of an example 3, (R), (S), (T), (U), 
(V), (W), and two (X) like the cell (A) by this invention of an example 1, (B), (C), (D), (E), (F), (G), and 

(H) . Spreading of the macromolecule to a negative electrode performed spreading of an example 1 and 
the macromolecule to a positive electrode like the example 2. 

[0027] By the clysis of the electrolytic solution, the porosity PVDF with which a positive electrode and 
a negative electrode are equipped was swollen with the electrolytic solution, and became a porous 
polyelectrolyte. 

[0028] (Example of a comparison) As an example of a comparison, two well-known cells (Y) were 
manufactured from the former of nominal capacity 400mAh extent like (A) by this invention except not 
applying the macromolecule to an electrode, and the amount of pouring in of the electrolytic solution. 
The amount of pouring in of the electrolytic solution to this cell was made into the minimal dose 
required to show sufficient cell engine performance. 

[0029] The cell (A) of an example 1 by these this inventions, (B), (C), (D), (E), (F), (G) and (H), the cell 

(I) of an example 2, (J), It sets at 25 degrees C using two each of well-known cells (Y) from (K), (L), 
(M), (N), (O) and (P), the cell (Q) of an example 3, (R), (S), (T), (U), (V), (W), (X), and the former. 
After charging and charging by the constant voltage of 4.1 V continuously to 4.1 V with the current of 
1CA for 2 hours, it discharged to 2.5 V with the current of 2CA. The cell (A) of an example 1 according 
to this invention the result of these trials, (B), (C), (D), (E), (F), (G) and (H), the cell of an example 2 (I), 
The well-known cell (Y) showed a comparable discharge capacity altogether from (J), (K), (L), (M), 
(N), (O) and (P), the cell (Q) of an example 3, (R), (S), (T), (U), (V), (W), (X), and the former, and the 
difference was not seen by the cell engine performance. 
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[0030] The cell (A) of an example 1 according to this invention to after the above-mentioned charge and 
discharge test, (B), (C), (D), (E), (F), (G) and (H), the cell of an example 2 (I), (J), (K), (L), (M), (N), 
(O) and (P), the cell of an example 3 (Q), One each of well-known cells (Y) is disassembled from (R), 
(S), (T), (U), (V), (W), (X), and the former. As a result of measuring a positive electrode, a negative 
electrode, and the amount of electrolytic solutions that a separator holds, all the volume ratios of the 
electrolytic solution occupied for a positive electrode, a negative electrode, and the hole volume of a 
separator in each cell were the same. These results are shown in tables 1, 2, 3, and 4. 
[0031] 
[A table 1] 
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Moreover, the cell (A) of an example 1 by this invention, (B), (C), (D), (E), (F), (G) and (H), the cell (I) 
of an example 2, (J), The comparative study of the following safeties was performed using one each of 
well-known cells (Y) from (K), (L), (M), (N), (O) and (P), the cell (Q) of an example 3, (R), (S), (T), 
(U), (V), (W), (X), and the former. After charging and charging by the constant voltage of 4.5V 
continuously to 4.5V with the current of 1CA in a room temperature for 2 hours using these cells, the 
cell was stabbed with the nail of the diameter of 3mm, and was made to penetrate it. The result is shown 
in tables 1, 2, 3, and 4. 

[0032] The cell (A) of an example 1 by this invention from these results, (B), (C), (D), (E), (F), (G) and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



11/14/2005 



JP, 10-247520, A [DETAILED DESCRIPTION] 



Page 8 of 9 



(H), the cell of an example 2 (I), (J), (K), (L), (M), (N), (O) and (P), the cell (Q) of an example 3, (R), 
(S), (T), (U), (V), (W), and (X) It can be said that it is the cell excellent in safety, so that there are few 
amounts of electrolytic solutions which can say that are the cell which excelled the well-known cell (Y) 
in safety from the former, and a positive electrode, a negative electrode, and a separator hold in the cell 
by this invention. 

[0033] Although the copolymer of a^Qlyacryloni trile, a p olyvinyl chloride and vinylidene fluoride, and 
hexafluoropropylene was used besides thisalt^ough poly vinylidene fluoride was used as a giant 
molecule of an organic polyelectrolyte, and the same cell fabrication, the charge and discharge test, and 
the safety test were performed in said example, the same result as the case where poly vinylidene ^ 
fluoride is used altogether was shown. \ 
[0034] Although poly vinylidene fluoride is used as a giant molecule of an organic polyelectrolyte in \ 
said example Polyethe rs^uch as not the thing limited to this but polyethylene oxide, and polypropylene ^ 
oxide, A polyacrylomtrile7poly vinylidene fluoride, a polyvinylidene chloride, Polymethylmethacrylate, 
polymethyl acrylate, polyvinyl alcohol, It is independent, or the poly methacrylonitrile, polyvinyl 
acetate, a polyvinyl pyrrolidone, polyethyleneimine, polybutadiene, polystyrene, polyisoprenes, or these 
derivatives may be mixed and used. Moreover, the macromolecule to which copolymerization of the 
various monomers which constitute the above-mentioned organic macromolecule was carried out may 
be used. 

[0035] Moreover, in the cell in said example, although the porous membrane of polyethylene was used 
as a separator, it may not be limited to this, and you may be polypropylene, and may be the layered 
product of polyethylene and polypropylene. Moreover, the porosity-ized methods of a separator may be 
any of the extending method, a wet method, the method of using a foaming agent, the method of pasting 
up powder, and the method of depositing a solid-state in the film. 

[0036] Moreover, in the cell in said example, although the separator of polyethylene was used as short 
circuit prevention film between forward and a negative electrode, when the short circuit between 
forward and a negative electrode is prevented by the macromolecule applied to either [ at least ] the 
positive electrode or the negative electrode, it is not necessary to use a separator. 
[0037] moreover - although the polyelectrolyte has been arranged in the cell in said example on both 
the inside of the hole of a positive electrode or a negative electrode, and a front face » a hole - a 
polyelectrolyte may be arranged on either inside or a front face. 

[0038] Moreover, in the cell in said example, although PVDF porosity-ized with the wet method as a 
porosity polyelectrolyte was used, the porosity-ized method of a macromolecule may not be limited to 
this and may be an approach using a foaming agent, or a method of pasting up powder. 
[0039] Moreover, in the cell in said example, although the mixed solution of EC and DEC is used as 
nonaqueous electrolyte Not the thing limited to this but ethylene carbonate, propylene carbonate, 
Dimethyl carbonate, diethyl carbonate, gamma-butyrolactone, A sulfolane, dimethyl sulfoxide, an 
acetonitrile, dimethylformamide, Polar solvents, such as dimethylacetamide, 1 , 2-dimethoxy ethane, 1, 2- 
diethoxy ethane, a tetrahydrofuran, 2-methyl tetrahydrofuran, dioxolane, and methyl acetate, or such 
mixture may be used. 

[0040] furthermore - although LiPF6 is used in said example as a salt which nonaqueous electrolyte is 
made to contain - in addition, LiBF4, LiAsF6, LiC104, LiSCN, Lil, LiCF3 S03, LiCl, LiBr, and LiCF3 
C02 etc. — lithium salt or such mixture may be used. 

[0041] Furthermore, in said example, it considers as the compound which can occlusion emit positive- 
electrode ingredient slack alkali metal, and is LiCo02. Although it was used, it is not limited to this. 
Besides this, the multiple oxide and the oxide which has a tunnel-like hole expressed with an empirical 
formula LixM02 or LiyM 204 (however, M transition metals, 0< : =x<= = l, 0<=y<=2), and the metal 
chalcogen ghost of the layer structure can be used as an inorganic compound, as the example - LiCo02, 
LiNi02, LiMn 204, Li2 Mn 204, Mn02, Fe02, V2 05, and V6 - 013, Ti02, and TiS2 etc. - it is 
mentioned. Moreover, as an organic compound, conductive organic macromolecules, such as the poly 
aniline, etc. are mentioned, for example. Furthermore, an inorganic compound and an organic compound 
may not be asked, but the various above-mentioned active materials may be mixed and used. 
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[0042] Furthermore, in said example, although graphite is used as a negative-electrode ingredient slack 
compound In addition, the alloy of aluminum, Si, Pb, Sn, Zn, Cd, etc. and a lithium, LiFe 203 etc. - the 
lithium nitride (Li3 N) of carbonaceous ingredients, such as transition-metals oxide, such as a transition- 
metals multiple oxide, Mo02, and a stannic-acid ghost, graphite, and carbon, Li5, etc., metal lithium 
foils, or such mixture may be used. 
[0043] 

[Effect of the Invention] As stated above, the nonaqueous electrolyte cell concerning this invention is 
characterized by the following thing. 

[0044] The nonaqueous electrolyte cell by this inventioneg uips the insi de of the hole of an,e le.ctr.ade^or 
the front face of an electrod e with swelling or the porosity ^lyelectr^^ carries out humidity 

with the electrolytic solution. Since itTias swelling or the property which carries out humidity with the 
electrolytic solution, even if the porosity polyelectrolyte is a case with few amounts of pouring in to a 
cell, it can absorb the electrolytic solution and can spread it over the whole electrode at homogeneity. 
Therefore, even if it is the case where it is made for a gaseous part to remain into the hole of a separator, 
or the hole of an electrode etc. by making the electrolytic solution more nearly little than sufficient 
amount of electrolytic solutions to occupy all the holes, such as a hole of a separator, and a hole of an 
electrode, hold on a cell, the electrolytic solution can be spread over the whole electrode and sufficient 
cell engine performance can be obtained, therefore - ****(ing) - etc. - the reaction for which it is 
eased substantially and a local pressure buildup serves as the beginning of exoergic chain reaction even 
if it is the case where the electrolytic solution of the neighborhood of it evaporates by generation of heat 
of an internal short circuit part, since the gas which serves as a cushion to a pressure buildup exists near 
the electrode when a safety test is performed - being generated - being hard — the safety improves. 
Therefore, since it becomes possible to be able to consider as the cell of high capacity since it becomes 
possible to raise the utilization factor of the restricted active material in order to raise the safety of a cell, 
and to omit various safing components, cost can be made low. 

[0045] In this invention, since the macromolecule with which an electrode is equipped has a hole 
holding a gas and the electrolytic solution of isolation unlike the conventional solid electrolyte cell, ion 
diffuses the inside of the electrolytic solution of isolation at high speed, and sufficient cell engine 
performance is obtained. 

[0046] In order that swelling or the porosity macromolecule which carries out humidity may act as a 
polyelectrolyte in a cell with the electrolytic solution used in this invention, ion becomes movable also 
about swelling or the part of a macromolecule which carried out humidity not only with the inside of the 
electrolytic solution in the hole of a macromolecule but with the electrolytic solution. Therefore, supply 
of ion is fully performed also to the part covered with the macromolecule of an electrode. Since the 
polyelectrolyte by this invention has the hole, the distance from the part which ion could move the 
inside of the electrolytic solution in the hole of a polyelectrolyte to the high speed, and was covered with 
the polyelectrolyte of an electrode to the hole of a polyelectrolyte is dramatically short. Therefore, even 
if the diffusion coefficient of the ion in a polyelectrolyte is a small case as compared with the 
electrolytic solution, supply of the ion to an electrode is performed promptly and sufficient cell engine 
performance is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous electrolyte cell characterized by having the positive electrode, negative 
electrode, or separator which made4l^electr^^ of the volume of a preparation and 95% or 

less 30% or more of the hole volume hold the electrode equipped with the porosity polyelectrolyte. 
[Claim 2] The nonaqueous electrolyte cell according to claim 1 characterized by having at least one of 
the copolymers which have in structure poly vinylidene fluoride, a polyacrylonitrile, a polyvinyl 
chloride, and the various monomers that constitute said organic macromolecule. 
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